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What is claimed is: 

1 . A method of forming a tubular liner within a preexisting structure, comprising: 

positioning a tubular assembly within the preexisting structure; and 

radially expanding and plastically deforming the tubular assembly within the 
preexisting structure; 

wherein, prior to the radial expansion and plastic deformation of the tubular 

assembly, a predetermined portion of the tubular assembly has a lower yield 
point than another portion of the tubular assembly. 

2. An expandable tubular member comprising a steel alloy comprising, by weight 
percentage, the following: 

0.065 to 0.18% C, 

0.006 to 1.44 %Mn. 

0.006 to 0.02 % P, 

0.001 to 0.004% S. 

0.24 to 0.45% Si, 

up to 0.16% Cu, 

0.01 to9.1%Ni, and 

0.02 to 18.7% Cr. 

3. An expandable tubular member, wherein the yield point of the expandable tubular 
member is at most about 46.9 to 61 .7 ksi prior to a radial expansion and plastic deformation; 
and wherein the yield point of the expandable tubular member is at least about 65.9 to 74.4 
ksi after the radial expansion and plastic deformation. 

4. An expandable tubular member, wherein a yield point of the expandable tubular 
member after a radial expansion and plastic deformation is at least about 5.8 to 40 % greater 
than the yield point of the expandable tubular member prior to the radial expansion and 
plastic deformation. 

5. An expandable tubular member, wherein the anisotropy of the expandable tubular 
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member, prior to the radial expansion and plastic deformation, ranges from about 1.04 to at 
least about 1.92. 

6. An expandable tubular member, wherein the expandability coefficient of the 
expandable tubular member, prior to the radial expansion and plastic deformation, is greater 
than 0.12. 

7. An expandable tubular member, wherein the expandability coefficient of the 
expandable tubular member is greater than the expandability coefficient of another portion of 
the expandable tubular member. 

8. An expandable tubular member, wherein the tubular member has a higher ductility 
and a lower yield point prior to a radial expansion and plastic deformation than after the 
radial expansion and plastic deformation. 

9. A method of radially expanding and plastically deforming a tubular assembly 
comprising a first tubular member coupled to a second tubular member, comprising: 

radially expanding and plastically deforming the tubular assembly within a preexisting 
structure; and 

using less power to radially expand each unit length of the first tubular member than 
to radially expand each unit length of the second tubular member. 

10. A method of manufacturing a tubular member, comprising: 

processing a tubular member until the tubular member is characterized by one or 
more intermediate characteristics; 

positioning the tubular member within a preexisting structure; and 

processing the tubular member within the preexisfing structure unfil the tubular 
member is characterized one or more final characteristics. 

11. An apparatus, comprising: 

an expandable tubular assembly; and 

an expansion device coupled to the expandable tubular assembly; 

wherein a predetermined portion of the expandable tubular assembly has a lower 
yield point than another portion of the expandable tubular assembly. 

12. An expandable tubular member, wherein a yield point of the expandable tubular 
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member after a radial expansion and plastic deformation is at least about 5.8 % greater than 
the yield point of the expandable tubular member prior to the radial expansion and plastic 
deformation. 

13. A method of determining the expandability of a selected tubular member, comprising: 
determining an anisotropy value for the selected tubular member; 

determining a strain hardening value for the selected tubular member; and 

multiplying the anisotropy value times the strain hardening value to generate an 
expandability value for the selected tubular member. 

14. A method of radially expanding and plastically deforming tubular members, 
comprising: 

selecting a tubular member; 

determining an anisotropy value for the selected tubular member; 

determining a strain hardening value for the selected tubular member; 

multiplying the anisotropy value times the strain hardening value to generate an 
expandability value for the selected tubular member; and 

if the anisotropy value is greater than 0.12, then radially expanding and plastically 
deforming the selected tubular member. 

15. A radially expandable tubular member apparatus comprising: 
a first tubular member; 

a second tubular member engaged with the first tubular member forming a joint; and 

a sleeve overlapping and coupling the first and second tubular members at the joint; 

wherein, prior to a radial expansion and plastic deformation of the apparatus, a 

predetermined portion of the apparatus has a lower yield point than another 
portion of the apparatus. 

16. A method of joining radially expandable tubular members comprising: 
providing a first tubular member; 



engaging a second tubular member with the first tubular member to form a joint; 
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providing a sleeve; 

mounting the sleeve for overlapping and coupling the first and second tubular 
nnembers at the joint; 

wherein the first tubular member, the second tubular member, and the sleeve define 
a tubular assembly; and 

radially expanding and plastically deforming the tubular assembly; 

wherein, prior to the radial expansion and plastic deformation, a predetermined 

portion of the tubular assembly has a lower yield point than another portion of 
the tubular assembly. 

17. An expandable tubular member, wherein, if the carbon content of the tubular member 
is less than or equal to 0.12 percent, then the carbon equivalent value for the tubular 
member is less than 0.21 ; and wherein, if the carbon content of the tubular member is 
greater than 0.12 percent, then the carbon equivalent value for the tubular member is less 
than 0.36. 

18. A method of selecting tubular members for radial expansion and plastic deformation, 
comprising: 

selecting a tubular member from a collection of tubular member; 

determining a carbon content of the selected tubular member; 

determining a carbon equivalent value for the selected tubular member; 

if the carbon content of the selected tubular member is less than or equal to 0.12 
percent and the carbon equivalent value for the selected tubular member is 
less than 0.21, then determining that the selected tubular member is suitable 
for radial expansion and plastic deformation; and 

if the carbon content of the selected tubular member is greater than 0.12 percent and 
the carbon equivalent value for the selected tubular member Is less than 0.36, 
then determining that the selected tubular member is suitable for radial 
expansion and plastic deformation. 

19. An expandable tubular member, comprising: 
a tubular body; 
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wherein a yield point of an inner tubular portion of the tubular body is less than a 
yield point of an outer tubular portion of the tubular body. 

20. A method of manufacturing an expandable tubular member, comprising: 
providing a tubular member; 

heat treating the tubular member; and 
quenching the tubular member; 

wherein following the quenching, the tubular member comprises a microstructure 
comprising a hard phase structure and a soft phase structure. 

21 . An expansion device for radially expanding and plastically deforming a tubular 
member comprising: 

an elongated base member; and 

an adjustable expansion assembly moveably coupled to the elongated base member, 
the adjustable expansion assembly comprising a plurality of expansion 
segment operable to expand the adjustable expansion assembly in diameter, 
wherein throughout the expansion at least a portion of the expansion 
segments overlap in the circumferential direction. 

22. A method for radially expanding and plastically deforming a tubular member 
comprising: 

providing a tubular member, the tubular member defining a passage therein; 

locating an expansion device in the passageway defined by the tubular member, the 
expansion device comprising an adjustable expansion assembly, the 
adjustable expansion assembly comprising a plurality of expansion segments 
operable to expand the adjustable expansion assembly in diameter, wherein 
throughout the expansion at least a portion of the plurality of expansion 
segments overlap in the circumferential direction; 

expanding the adjustable expansion assembly; 

displacing the expansion device along a longitudinal axis through the tubular 
member; and 

radially expanding and plastically deforming the tubular member along the 
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longitudinal axis. 

23. A method of Increasing a collapse strength of a tubular member after a radial 
expansion and plastic deformation of the tubular member using an expansion device, 
comprising: 

reducing a coefficient of friction between the tubular member and the expansion 
device during the radial expansion and plastic deformation of the tubular 
member; and 

reducing a ratio of a diameter of the tubular member to a wall thickness of the tubular 
member. 

24. A system for radially expanding and plastically deforming a tubular member, 
comprising: 

a tubular member; and 

an expansion device positioned within the tubular member; 

wherein the coefficient of friction between the tubular member and the expansion 
device is less than 0.075; and 

wherein the ratio of the diameter of the tubular member to a wall thickness of the 
tubular member is less than 21.6. 

25. A method of radially expanding and plastically deforming a tubular member using an 
expansion device, comprising: 

quenching and tempering the tubular member; 

positioning the tubular member within a preexisting structure; and 

radially expanding and plastically deforming the tubular member. 

26. A radially expandable and plastically deformable tubular member, comprising: 
a yield strength ranging from about 40.0 ksi to 100.0 ksi; 
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a ratio of the yield strength to a tensile strength of the tubular member ranging from 
about 0.40 to 0.86; 

a longitudinal elongation of the tubular member prior to failure ranging from about 
14.8% to 35.0%; 

a width reduction of the tubular member prior to failure ranging from about 30% to 
45.0%; 

a width thickness reduction of the tubular member prior to failure ranges from about 
30.0% to 45%; and 

an anisotropy of the tubular member ranges from about 0.65 to 1.50. 



A method of manufacturing a tubular member, comprising: 

fabricating a tubular member having intermediate properties; 

positioning the tubular member within a preexisting structure; 

radially expanding and plastically deforming the tubular member within the 
preexisting structure; and 

baking the tubular member within the preexisting structure to convert one or more of 
the intermediate properties to final properties. 
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